The packing and sealing, constructional, and protective corrosion-, ozone-, and heat-resistant rubbers, the plastics, the Paronite rubberised asbestos fabrics, the ebonites, the asbestos-filled rubbers, the Pentaplast high molecular weight polyethers, and the other materials currently used in different chemical processes, in anticorrosion technology, in engineering, in the aircraft industry, and in other sectors of industry no longer satisfy the increased requirements of industry (refs. 1-25).
However, in the case of tightening of the seal, for example in enamelled chemical reactors, rigid materials (Paronite or lead) break the enamel of the reactors at points of highest stress concentration, on account of which the reactors, at points where the enamel has been broken, rapidly corrode and break down. Furthermore, Paronite or asbestos-filled rubbers also readily swell in aggressive media and often rupture under the pressure of vapour or vapour-gas mixtures in the reactor, on account of which gas emission from reactors into the surrounding space occurs under pressure, which has an extremely adverse effect on the ecology not only of plants but also of the environment and in a number of cases leads to accidents.
The use of high chemical resistance fluoroplastic as packing and sealing material also yields no positive result, since the fluoroplastic flows under load, for example with the tightening of flange seals or roof packing of reactors and, accordingly, does not ensure sealing. Furthermore, bonding of fluoroplastic to metal for the protection of chemical equipment has hardly been realised. Therefore, the task was set of developing new universal corrosion-and heat-resistant elastic materials.
New, highly effective, composite, corrosion-and heatresistant, packing and sealing and protective elastic polymeric materials of the BS-45 (BS-41, BS-43) type have been developed (refs, 4, 6, and 11-23) , capable of operating at temperatures ranging from -60 to +350°C, and also heatresistant materials (of the B-800 and B-850 type) capable of operating at temperatures ranging from -60 to +375°C, to replace existing outdated analogues -rubbers, plastics, Paronite, ebonites, asbestos-filled materials, etc.
The problem of creating such curable elastic rubberplastic composites was solved by using a fundamentally new type of polyolefinic rubber first developed by the present authors (refs. 1, 2, and 4) -rapid-curing chlorinated or brominated corrosion-and ozone-resistant ethylenepropylene copolymer with good compatibility, in contrast to the initial elastomer, with all types of highly unsaturated rubber, and also by using in these composites new heat-, flame-, and corrosion-resistant modified polyolefins, a number of synthetic resins, catalysts, special curing agents, fillers, softeners, and other components (refs. 3 and 5) .
To manufacture these materials, a fundamentally new process was developed and set up, based on the combination in a single line of equipment for the processing of plastics and rubbers (ref. 4) .
Materials BS-45 and B-850 are produced by mixing all the necessary components in an SN-45 high-speed industrial plastics mixer. Subsequent processing is carried out in a continuous flowline on equipment for the processing of rubbers: mills, calenders, extruders, moulding and vulcanisation presses, autoclaves, or any other equipment used for the processing of plastics and rubbers.
The technology for the production and processing of materials is waste free and ecologically clean.
Materials of the BS-45 (BS-41, BS-43) type are intended for use as packing and sealing, protective, moulded, constructional, and other articles in the chemical industry and in anticorrosion technology, and for the rubber coating of chemical equipment in the chemical and petrochemical industry, in anticorrosion technology, and also in engineering, shipbuilding, the aircraft industry, electrical engineering, the motor industry, the metallurgical industry, and all other sectors of industry where there are any chemical processes.
The material is designed for long-time service at temperatures ranging from -60 to +350°C in contact with strong oxidants, concentrated acids, alkalis, salt solutions, and other highly aggressive media, is resistant to biological corrosion, and has a durability that is 10-80 times higher than that of the best standard home-produced and imported analogues of the above type (refs. 4, 6, and 11-23) .
Highly heat-resistant polymeric material B-850 (B-800) is designed for the manufacture of elastic, heat-resistant, highly hermetic, packing and sealing and constructional articles, for the manufacture of elastic heat-resistant packing, vacuum forming attachments -press chambers, vacuum forming bags, diaphragms, membranes for hightemperature pressure moulding and curing of heat-shielding coatings and composite materials -glass fibre, carbon fibre and metal reinforced plastics, and so on, in the above sectors of industry, and also for packing and sealing articles in the power industry, the gas industry, and other sectors where there are thermal processes at temperatures up to 375°C and pressures up to 350 atm.
Material B-850 is highly efficient in all known heat carriers (superheated steam, hot water, air, nitrogen, glycerin, etc.), and its service life is 10-30 times greater than that of the best standard rubbers at temperatures up to 160°C, and also ensures prolonged service above 160°C, where standard rubbers, rubber fabrics, films, and plastics are not able to operate at all.
Materials BS-45 and B-850 have undergone, with positive results, wide certification by all leading scientific and research institutes of the chemical, petrochemical, aviation, engineering, and other sectors of industry, and also 36 leading industrial enterprises of these sectors, and have been introduced into production.
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One of the main indices of the chemical resistance and protective capacity of polymeric materials is not only the chemical and heat resistance of the materials but also the degree of their impermeability (diffusion resistance) in relation to liquid aggressive media and gases. Therefore, it is necessary to establish whether thermochemical breakdown of the materials in an aggressive medium will occur sooner, or whether the protective coating will lose its protective properties owing to diffusion of the aggressive medium through the layer of this coating.
Materials BS-45 and B-850 were designed to have higher thermochemical resistance and impermeability to liquid aggressive media and gases by comparison with the existing home-produced and imported rubbers and plastics.
The exceptionally close packing of the macromolecular chains of the polymer base and the solidity of the final rubber-plastic composites, resulting from the special processing methods in plastics mixers, on mills, and in calenders, has ensured higher impermeability to aggressive liquids and gases by comparison with known rubbers and polymeric materials.
A comparative analysis was made of the diffusion coefficients of different aggressive media and material BS-41 (of the BS-45 type) and the most widely used standard acid-, alkali-, and heat-resistant rubber KShch.
At present, the most universal and correct method for direct determination of the diffusion permeability of polymeric materials with respect to electrolytes (determination of the diffusion coefficients D for liquid aggressive media) is the direct membrane method using radioactive indicators (ref. 6 ). This is the only method for determining D with exceptionally high accuracy, to a magnitude of the order of 10 -12 -10 -13 cm 2 /s.
The investigated electrolytes were tagged with a radioactive indicator, isotope 36 Cl with an initial activity of 0.5 mCi/ml. The initial activity of the solutions was 0.02-0.03 mCi.
This method was used as the basis for a comparative analysis of the diffusion coefficient D for a 20% solution of H 36 Cl, 30 and 23% solutions of Na 36 Cl, and a 20% solution of extremely aggressive monochloroacetic acid ( 36 ClCH 2 COOH) through film membranes of material BS-41 and standard rubber KShch.
The diffusion coefficient D of electrolytes was calculated by the Deines method by means of the formula
where l is the thickness of the film (cm), θ is the graphically determined "delay time" (s) characterising the non-steadystate diffusion process and determined by extrapolation of the I-t curve onto the abscissa axis (Figure 1 ) (ref. 6) , and I is the activity of the selected radioactive sample after f  o  e  d  a  r  G  *  r  e  b  b  u  r   %  ,  s  e  i  t  r  e  p  o  r  p  f  o  n  o  i  t  n  e  t  e  R   e  l  i  s  n  e  T  h  t  g  n  e  r  t  s   g  n  i  k  a  e  r  B  n  o  i  t  a  g  n  o  l  e   r  a  e  T  h  t  g  n  e  r  t  s   0  5  8  -B  4  2  1  3  9  2  0  1   5  4  -S  B  6  1  1  7  8  8  9   T  h  c  h  S  K  8  1  0  2  3  3   1  1  8  1  9  4  3  3  2  4   6  5  2  1  4  2  3  3  2  4   7  5  2  1  6  2  8  1  1  1   5  4  3  1  2  3  5  1  8 diffusing through the membrane (measured by a T-25-BFP end-window counter with a PST-100 converter, 1 × 10 -3 pulse/min). Figure 1 gives the experimental curves obtained by measuring the diffusion permeability of material BS-41 and rubber KShch in different media by the direct membrane method.As can be seen from Figure 1 , when radioactive isotope 36 Cl is used, it is possible fairly accurately to record the "delay time" and, consequently, reliably to determine the diffusion coefficient. Table 3 gives comparative values of the "delay time" and diffusion coefficients D of electrolytes through films of rubbers BS-41 and KShch.
From the data given in Table 3 it can be seen that material BS-41 has an exceptionally low permeability, its diffusion resistance to 20% HCl is 10 times higher than that of rubber KShch, and its diffusion resistance to 20% monochloroacetic acid is 100 times higher. In this case, the diffusion coefficient of 20%HCl in BS-45 depends considerably on temperature. The activation energy of the process of diffusion of 20%HCl in BS-41 in the temperature range 70-95°C is equal to 22 kcal/mol. Consequently, material BS-41 possesses an exceptionally low permeability to liquid inorganic and organic aggressive media, which results in an exceptionally high protective capacity and will make it possible in future to reduce considerably the thickness of protective rubberised coatings of metals by comparison with standard rubbers.
For example, on the basis of the diffusion coefficient of a 50% solution of Fe 26 Cl 3 , and on the basis of the known formula (ref. 7) D = x 2 /πτ, it is possible to calculate the time of protective action of BS-41 for thickness x.
A coating of 1 mm thickness ensures in the given case a calculated time of protective action of at least 2.0 × 10 4 (~2.3 years). In practice, coatings of standard rubbers with a thickness of 3-4 mm in a 50% solution of FeCl 3 have a maximum service life of 1 year.
One of the areas of application of the developed materials is the manufacture of gas-impermeable articles -packing and seals of reactors, the flange joints of piping and gas and steam pipes, cylinders, vessels operating under high pressure (up to 350 atm), and also, as pointed out above, vacuum forming attachments for the pressure moulding of heat-shielding and composite materials.
Under these conditions, where gas impermeability is exceptionally important, it has been established that material B-800 (type BS-45) is superior to all known analogues (rubbers, rubber fabrics, polyimide films, sealants, etc.) used for these purposes and, for example, in terms of air impermeability at high temperatures up to 200°C under a pressure of 5 atm, lies at the level (refs. 21-23) of the best known world analogue -expensive impermeable polyimide film Richmond HS-62 (USA) (Figure 2 ).
Since material BS-45 possesses high elasticity and impact strength, this enables it to be used under conditions where the application of rigid or brittle plastics, diabase plates, resins, Pentaplast, PVC, and enamels is impossible: elastic packing, piping flange seals, the sealing of reactor roofs, elastic diaphragms, constructional components, membranes, hosing, end seals of pumps for the pumping of aggressive media, stop valves, high-impact rubber coating, and the lining and chemical protection of reactors, vessels, etc. The conducted comparative tests of material BS-45 and standard home-produced and imported corrosionresistant rubbers and plastics in 169 different corrosive media by known procedures (refs. 8-10) showed its considerable superiority (refs. 4, 6, and 11-23). Oxidants (refs. 4, 12, 14, 16, 18, 22, and 23) In strong oxidants (concentrated nitric and sulphuric acids, sodium perchlorates, in mixtures of nitric and phosphoric acids, etc.), BS-45 showed high resistance, considerably greater (by a factor of 10-60) than the resistance of the best rubber compounds based on expensive fluorine-containing rubbers and ethylene-propylene rubbers ( Table 4) .
Material BS-45 showed high chemical resistance in highly oxidising chlorate-hypochlorite solutions. The degrees of swelling and the changes in physicomechanical properties for BS-45 in these solutions are insignificant by comparison with standard rubbers (ref. 16 ).
Particularly high resistance is possessed by BS-45 in media of concentrated nitric acid (400-600 g/l) at 20-70°C, considerably greater than that of the most resistant standard rubber in these media, based on ethylenepropylene rubber (Figure 3 ) or based on chlorosulphonated polyethylene.
With different concentrations of mixtures of nitric and phosphoric acids (from 200 to 600 g/l) (and also in hydrochloric and hydrofluoric acids), in terms of retention of mass, strength, and breaking elongation, BS-45 proved to belong to resistance group I -minimum swelling and little change in the physicomechanical properties (other high chemical resistance standard rubbers 51-1632 and 51-163 belonged to resistance groups II-IV).
In the highly oxidising media used in processes of mercury and diaphragm electrolysis, for example in perchlorates and in chlorate-hypochlorite solutions, where rubbers and plastics not complying with the requirements of industry are used, BS-45 has a far superior resistance to swelling compared with polyethylene, rigid PVC, rubber 1345, and other rubbers ( Table 4) , including imported rubbers.
The coefficient of chemical resistance at 60-80°C within 42 days in these media amounts to 0.67-0.98, whereas for standard rubbers it amounts to 0.20-0.32.
The resistance of BS-45 in concentrated sulphuric acid and also 70% perchloric acid at 150°C is 10 times higher than that of a rubber compound based on fluorinecontaining rubber of grade 1225, and also considerably higher than that of rubbers KShchT and 1345 in moist chlorine ( Table 4) .
BS-45 is highly resistant in 93% sulphuric acid (and also in 36% hydrochloric acid with up to 2% organic impurities), sulphuric anhydride, and similar media. Of particular note is the high ozone resistance of material BS-45 by comparison, for example, with standard corrosion-resistant rubbers -NO-68-1 or standard ozoneresistant rubber (SKD/SKI-3 50:50) for the sidewall of tyres, under both static and dynamic test conditions with a high ozone concentration (5 × 10 -5 g/l): Mineral acids (refs. 4, 6, 12-14, 16, 18, 20, 22, and 23) In hydrochloric acid media of different concentration, including waste gas, and also in media of gaseous HCl, including acid with different impurities that are common to chemical processes (i.e. impurities of dichloroethane, hexachloroethane, vinyl chloride, and other organic compounds), at temperatures up to 150°C (ref. 16 ), according to data of a number of chemical integrated works, BS-45 repeatedly outperforms the best homeproduced rubber compounds based on expensive fluorine-containing rubber 1345 and imported rubbers (of the Akoroz E580 type, Italy) supplied with chemical equipment. This is confirmed by experimental data (Table 4, Figure 3 ).
The coefficient of chemical resistance of BS-45 in hydrochloric acid within 35 days at 100°C amounts to 0.73, and for rubber 1345 to 0.15.
The special advantage of BS-45 in mineral acids and other media is that, in contrast to standard rubbers, it does not break down in these media and does not colour and does not contaminate the aggressive medium.
Packing of BS-45 operated continuously for more than 3 months without failure on gas conduits for gaseous HCl at 250-300°C and was repeatedly removed and reused without replacement.
BS-45 is noted for high resistance in phosphoric acid, hydrofluoric and sulphonic acids, and electroplating media ( Table 4) . In hydrofluoric and fluosilicic acid at 20-50°C within a period of up to 240 days, BS-45 does not change in appearance and does not colour the medium with decomposition products (Table 4) (ref. 13) . The high resistance of BS-45 in these media is particularly important, taking into account that the service life of standard rubber coatings in these media amounts to 2-3 months. Extensive tests on BS-45 in hydrochloric acid of 20-40% concentration and in acid with impurities of trichloroethylene, chlorobenzene, dichlorophenol, and other organochlorine compounds at 23-150°C showed the exceptionally high resistance of BS-45 (resistance group I) (refs. 8-10), whereas under these conditions the best Italian rubber Akoroz E-850, supplied with equipment, belonged to resistance groups II-IV, and rubber 2566 to resistance groups III-IV ( Table 5) .
On the basis of material BS-45, a new rubber-coated heat-and corrosion-resistant roll material has been developed, the introduction of which in the chemical industry may solve the problem of producing highly durable rubber coatings exceeding the standard rubbers by a minimum factor of 10-20. During the testing of rubbercoated material based on BS-45 to OST 26-2051-77 in media of purified and unpurified (with organochlorine and free chlorine impurities) hydrochloric acid of 32% concentration at 20°C within a period of 46 days, a total change in weight of 0.14-0.23% was established, which exceeds the most stringent OST specifications (±2.0%) for materials of highest chemical resistance by a factor of 10-15. Standard coating rubbers 60-341 and 2566 showed a change in weight of 10.92-15.33% under these conditions and belong to the group of relatively resistant materials (±15.0%), and in terms of swelling they are 20-80 times worse than the new coating material.
The strength of adhesive bonding of coatings of BS-45 material to steel 3 amounts to 3.0-4.0 MPa, which is 1.2-1.4 times higher than the average bonding strength of normal rubbers to steel in rubber coating work. Table 4) .
When BS-45 was introduced in the production of hydraulic seals for 30% hydrofluoric acid at 90-98°C, 5-10 times lower swellability and accordingly 8-12 times greater durability of articles were established by comparison with rubbers 1629, 1975, 2566, and 3013, and its use to produce sealing rings in graphite pumps of grades 45/31-GOU for the pumping of hydrochloric acid of 30-40% concentration at 20-90°C had the same outcome (Tables 4 and 9) .
In technical sulphonic acid within a 6 month period at 23°C, BS-45 swells by a total of 3.2%, whereas standard rubber 2566 swells by 38.4%, and after 2-3 weeks it begins to break down, its surface becomes tacky, and the rubber is deformed, crumbles, and contaminates the test medium ( Table 4) .
Organic acids and organic media (refs. 4, 6, 11-16, 19, 22, and 23) Particularly high resistance is possessed by BS-45 in 100% methanol, methanol and aqueous solutions (20-100%) of formic acid, and concentrated (20-100%) aqueous solutions of acetic acid in liquid, gas-liquid (phase interface), and gas phases at temperatures of 23-95°C (Table 4 
) (ref. 11).
It was established (ref. 11) that, after contact with these aggressive media, in contrast to other rubbers, material BS-45 does not change externally, the transparency of the solutions remains constant, the activity of the hydrogen ions in solutions does not change, and, according to a four-rating system of assessment, material BS-45 is entirely resistant in these systems.
On the basis of these data (ref. 11), material BS-45 has been recommended for use as constructional material (packing, seals for piping, and so on) coming into contact with concentrated formic and acetic acids and their aqueous and methanol solutions.
BS-45 possesses special resistance in exceptionally aggressive media of monochloroacetic acid (MCAA), repeatedly outperfoming standard rubber compounds based on fluorine-containing rubbers (of the 1345 type) by a factor of 10-15 ( Figure 4, Table 4) (ref. 14) . Within 4 days at 120°C in 93%MCAA, for BS-45 there is a total reduction in the physicomechanical properties of 10-20%, whereas standard rubber compounds based on fluorinecontaining rubber 1345 break down within only 3 days. Under production conditions, the durability of BS-45 is 8-10 times higher than the durability of rubber 1345.
From Figure 4 it can be seen that, at 20 and 100°C in MCAA, BS-45 swells little and does not change its physicomechanical properties, even with holding for 24 days at 100°C.
An advantage of BS-45 was revealed in tests in media for the production of "Nitron" polyacrylonitrile fibresnitriloacrylic acid, sodium thiocyanate, methyl methacrylates, sodium salt of itaconic acid (ref. 19) , and many other media ( Figure 5, Table 4 ), where swelling is 
to only 15%, as against 50-80% for rubber NO-68-1. This advantage of BS-45 over standard rubber is particularly important, taking into account that the high swellability of NO-68-1 has an adverse effect on the processing properties of constructional articles (diaphragms, packing, membranes, etc.) used in the production of synthetic fibres.
In media used in glycerin production (allyl alcohol, epichlorohydrin, and dichlorohydrin) ( Table 4) , the swelling of BS-45 is 5-20 times lower than in the case of standard rubber compounds based on fluorine-containing rubbers 1225 and 1345, while retention of mechanical properties is considerably higher. Accordingly, the durability of articles manufactured from BS-45 under these conditions is 10-12 times higher ( Table 4 In glycerin, which is used as a heat carrier at 198°C, BS-45 and heat-resistant material B-850 hardly swell, whereas the best standard heat-resistant rubbers 181 or 3687 rapidly swell and break down (Figure 6 ).
Of particular importance is the superiority of BS-45 in a strong solvent -perchloroethane. Seals of BS-45 have operated on imported equipment in a distillation unit in perchloroethane at 120°C for 2454 days, rubber seals (France) supplied with equipment operate under these conditions for 163 days, and the service life of the best homeproduced rubbers under these conditions does not exceed 24 h. High resistance, 20-40 times greater than that of standard rubber compounds based on fluorine-containing rubbers 1225, 1325, and 1345, is possessed by BS-45 at 20-120°C, and in the media phenylhydrazine hydrochloride, parabenzal chloride + chlorosulphonic acid, oxysulphonyl hydrochloride + acetic acid, chlorobenzene + hydrochloric acid, and p-cresol + carbon tetrachloride + sulphuric acid at 100-120°C, in ethyl alcohol, chloroacetals, chloral, chloromethyl, chloromethanes, oxyethyldiphosphonic acid, Trichlorfon insecticide, acetyl chloride, chloral hydrate, dichloroacetaldehyde, and in other media, it does not break down and does not contaminate the final product, and packing is used repeatedly, in contrast to standard rubbers.
In trifluoroacetic acid, fluorinated alcohols, and 1,1,3-trihydrotetrafluoropropanol, the breakdown of standard rubbers and ebonites with colouring of the medium by decomposition products occurs within 7-10 days, whereas BS-45, for example, breaks down in 240 days. Even at 50°C it swells negligibly (0.16%) (ref. 13) ( Table 4) .
When BS-45 is used, damage to enamelled reactors, as previously occurred when lead or Paronite was used as packing, is eliminated.
BS possesses high resistance in sulphonate, chlorobutyl, Freon 12 refrigerant, and other media, and is recommended for use instead of rubbers, fluroplastic, Paronite, and asbestos. The high resistance of BS-45 in polyethylenepolyamine has been noted ( Table 4) . Alkalis (refs. 4, 12, 14, 16, 18, 22, and 23) BS-45 has shown high resistance in alkalis and alkaline media ( Table 4) , and the swelling of BS-45 is 20-30 times lower than this index for rubber compounds based on 1345-grade fluorine-containing rubber.
In a number of media, for example in electrolytic alkali, swelling of rubbers based on fluorine-containing rubber and BS-45 can be identical (Figure 7) , but this does not characterise the durability of the material ( Figure  7a) . As can be seen from Figures 7b and c , the tensile strength (nominal strength) and breaking elongation of rubber 1345 falls sharply after only 21 days testing, and by 35 days rubber 1345 has already broken down, whereas BS-45 retains its durability entirely in testing over a 35 day period.
As can be seen (Figure 7a) , even in fully broken down rubber 1345, the degree of swelling is low and fluctuates in a ±1.0% range, i.e. the degree of swelling is not a determining characteristic of chemical resistance.
BS-45 also showed high resistance in ammonia water up to 150°C. After 125 days testing in chloramine, a 9% aqueous solution of ammonium hydroxide, ammonia vapours, and Formalin (formaldehyde solution) vapours at 60°C to GOST 9030-74 (ref. 9), it was established that the tensile strength and breaking elongation of BS-45 decrease by no more than 30% compared with their initial values, and here the accumulation of 20% compression set amounted to no more than 33%, whereas rubbers 1338 and 51-1481 and 51-3042 showed 40-80% and 45-75% respectively, which indicates the considerable superiority of BS-45.
BS-45 has been defined as a high chemical resistance material at 150°C in 40%NaOH and 32% waste gas hydrochloric acid, and also in polyethylenepolyamine at 23°C. Salts (refs. 4, 6, 14, 16, 18, 22 , and 23) Table 4 shows that BS-45 is highly resistant in salt solution, in ferric chloride, and, especially, in electrolytic media used in etching, nickel plating, galvanising, copper plating, and also anodising.
According to data obtained over the many years for which BS-45 has been used as packing material, in salt solutions -35%MgCl 2 (130°C), 35%LiCl (110°C), 35%MgCl 2 + 30%Mg(ClO 4 ) 2 (130°C), 5N HCl (20°C), 5N HNO 3 (20°C), 5N H 2 SO 4 (20°C), 35%MgCl 2 + 3%NaClO 3 (130°C) -in cycles of 15-18 h per 24 h, both under conditions of self-dissolution and in different regimes of anodic and cathodic polarisation, BS-45 has shown high corrosion and heat resistance and a good sealing capacity, including under exposure to g-radiation, in contrast to other rubbers.
The high chemical resistance of BS-45 is confirmed by the absence of any influence of this material on the colour and consequently on the quality of special-purity aluminium chloride, which is exceptionally sensitive to contact with different polymeric materials used as packing employed for the flasks for the packaging of aluminium chloride ( Table 6 ).
With the storage of special-purity AlCl 3 in aluminium flasks with packing of BS-45 under production conditions for 1 year, IR spectral analysis revealed no changes in the AlCl 3 , whereas in the case of storage with packing of silicone rubbers or rubbers based on fluorine-containing rubber, the quality deteriorates markedly within only 1-2 months.
This property is governed by the use of BS-45 as standard packing in containers for the packaging of industrial AlCl 3 .
With mass service of packing of BS-45 in an aggressive medium of special-purity solid aluminium chloride (packing of containers for flasks) over many years, it has been established that BS-45 has no effect on product quality, and packing is used 20-40 times without any protection, whereas standard packing of PVC and rubber compounds based on silicone rubber 1338 or K-69 fluorine-containing rubber, affecting product quality, are used only once and with essential protection of their fluoroplastic film.
BS-45 has shown high resistance in electrolyteselectroplating media including nickel chloride and nickel sulphate, copper sulphate, zinc chloride, and also chromic anhydride, and boric and other acids (salt concentration up to 300 g/l, temperature 60°C, holding for 50 days), and a change in weight of 0.2-1.3%, as against 3.5-5.9% (for standard rubbers). 
Production tests on BS-45 in electroplating mediachromic anhydride, 26% sulphuric acid, different salts at 80°C in an anodising bath -showed its superiority in terms of elasticity, impact strength, and, especially, chemical resistance over the standard Pentaplast or diabase.
Heat carriers (refs. 4, 12, 14, 18, and 21-23) In heat carriers (superheated steam, superheated water, hot air, nitrogen, glycerin), B-850 is significantly superior to standard thermally stable rubbers 181 and 3687 (Table  4) , which is confirmed by data in Tables 1 and 2 Clamp packing of BS-45 (B-800) in the repair of steam lines stayed unchanged for about 2 years at 170°C and a pressure of 7.2 atm, whereas packing of standard rubbers was efficient for no more than 24 h.
The high heat resistance and low gas permeability of B-850 at high temperatures (up to 200°C) ensure retention of a constant vacuum during the forming of articles of composite materials (Figure 2) , and have resulted in the use of B-850 for the manufacture of press chambers and vacuum forming attachments. Table 7 shows the crucial superiority of B-850 with respect to durability over standard home-produced and imported sealing materials.
An investigation was made of the change in the physicomechanical properties and the degree of swelling of BS-45 (35 days at 95-100°C) in different media (Table  8) . From the data in Table 8 it can be seen that the swelling of BS-45 is minimal, and there is hardly any fall in its physicomechanical properties.
The main criterion in assessing the chemical resistance of any materials, including materials BS-45 and B-850, must be considered to be the durability of articles of these materials in specific production conditions of industrial enterprises.
From the documented results of production testing and introduction of articles of material BS-45 at different industrial enterprises in different production media in comparison with standard materials (Table 9 ) it can be seen that the durability of articles of BS-45 is 10-80 times higher by comparison with standard materials. In particular, in exceptionally aggressive strong oxidants (nitric and sulphuric acids and their mixtures with hydrochloric acid), the durability of packing of BS-45 is 12-48 times higher, in hydrofluoric acid and aluminium chloride it is 8-12 times higher, and so on. labour costs on the manufacture of packing and its repeated replacement have been reduced, production downtimes for packing replacement have been eliminated, and leakages and emissions of products from reactors under pressure when packing of outdated rubbers or Paronite fails owing to their chemical and heat ageing have been eliminated, which has prevented the accidents that used to occur and has improved the ecology of plants.
The arbitrary stoppages of flow of reaction masses in pipelines that used to occur owing to swelling of packing of outdated standard rubbers, causing blockages, have also been eliminated.
In the case of prolonged high-temperature industrial service, BS-45 packing operates for about 4 years in lamellar heat exchangers in hot water supply systems at 100-135°C, whereas packing of standard rubbers SU-359, 4326, and 51-3042 operates for no more than 1 year.
With continuous service in superheated steam at 170°C and a pressure of 7.2 atm, B-850 material has operated for about 2 years, whereas the best standard rubbers under these conditions operate for no more than 24 h, after which they fail.
Materials BS-45 and B-850 have now been widely tested and introduced into production at different enterprises. The longest period of continuous service of material BS-45 under production conditions has been 18 years in media of 65-70%NaOH at 90-120°C and a pressure of 2 atm (under these conditions, Paronite operates for no more than 1 year, and standard rubbers fail after 6-8 months) and 6 years in concentrated 35-38% hydrochloric acid at 20-50°C (under these conditions, standard rubbers fail within 2-3 months, break down, and contaminate the finished product) ( Table 9) .
Positive feedback regarding materials BS-45 and B-850 has been received from the leading scientific research institutes (BNIIkorrozii, GIAP, NIIRP, NIIKhIMMASh, UkrNIIKhIMMASh, the Institute of High Temperatures of the Russian Academy of Sciences, GosNIIKhlorproekt, Proektkhimzashchita, the All-Russia Scientific Research Institute of Chemical Engineering, NIKhTI, VIAM, NIAT), from a number of enterprises of the defence and aerospace industry, electrical engineering, the power industry, enterprises producing chemical fibres, plastics, and chemical fertilisers, industrial rubber works, metallurgical integrated works, general medium and heavy engineering works, cryolite works, electrochemical plants, petrochemical, organic synthesis, pulp and paper, motor industry, and railway transport enterprises, a number of large heat and electric power plants and heat supply enterprises, enterprises of the nitrogen and chlorine sectors, titanium and magnesium integrated works, and electroplating equipment works, and also from a number of foreign users. Materials BS-45 and B-850 have been widely introduced into production.
The leading institutes and enterprises of the given sectors of industry have noted that, in Russian and foreign practice, there are no materials of a similar kind, and they recommend materials BS-45 and B-850 for introduction into industry in place of standard home-produced or imported analogues.
